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§9. Fast Sawtooth Crash Observed in the ECH 
Phase of the Outward Shifted Plasma 
Takagi, S. (Dep. Energy Eng. Science, Nagoya Univ.), 
Toi, K., CHS Group 
In CHS, Sawtooth oscillations are often ob-
served in inward shi fted plasmas (Rax =0 .92 m) heated by 
neutral beams. In most of cases, high frequency precur-
sor of 10-50 kHz and large amplitude postcursor of low 
frequency of several kHz appear just before and after the 
crash. These riuctuations have the min =211 mode 
structure. The sawtooth crash takes place first near the 
Ilq = 1/2 rational surface located at the normalized minor 
radius p - 0.4-0.6 and the change in the SXR signals 
around the plasma center is appreciably smaller than the 
change just inside the inversion radius. These behav-
iors indicate a character of the off-axis or annular crash 
that is similar to the sawtooth crash observed in the re-
versed shear tokamak. 
On the other hand, a different type of sawtooth 
is observed in outward shi fled plasmas of Rax =0 .97 m. 
It appears in the ECH phase shown in Fig. 1. 
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Fig. 1. Time evolutions of SXR signals and magnetic 
fluctuations during the ECH phase of the outward shifted 
plasma (#66816). Sawtooth events take place three 
times shown by vertical arrows in the ECH phase. 
The expanded time traces of SXR signals at various 
chord radial positions are shown in Fig. 2. Both precur-
sor and postcursor osci llations are not clearly detected. 
The crash time is about 0.1 ms and is much shorte r than 
that in inward shifted plasmas (- I ms). Figure 3 shows 
the change in each SXR emission signal across the 
sawtooth crash, together with the calculated rotational 
transform profile. The SXR signals inside the sawtooth-
inversion radius simultaneously drop at the sawtooth 
crash . It indicates the character of the core crash, in 
contrast to the sawtooth crash in inward shifted plasmas. 
The sawtooth-inversion radius estimated from the top 
figure of Fig. 3 is P - 0.2-0.3. This radius seem to be 
smaller than the Ilq = 112 rational surface in the rota-
tional transform where the net plasma current taken into 
account. 
More detailed studies on the sawtooth crash in 
the ECH phase are required in near future. 
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Fig. 2. Expanded time traces of SXR signals. 
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Fig.3. Temporal evolution of the change in SXR emis-
sions during the sawtooth crash and the rotational trans-
form profile. 
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